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ABSTRACT: 

PROBLEM TO BE SOLVED: To enhance the mechanical strength of a permanent-magnet 
motor during revolving and make effective use of magnet torque and reluctance torque. 
SOLUTION: In an inner rotor-type permanent-magnet motor, each of the poles of its rotor core 
1 0 is constituted of two permanent magnets 11a, 11b having the same sectorial cross-sectional 
shape, at a specified distance from a d-axis, the center of a pole, and a bridged portion k is 
formed between the permanent magnet 11a and the permanent magnet 11b. The two 
permanent magnets 11a, 1 1 b having the sectorial cross-sectional shape are embedded along an 
arc curved toward the center hole 12, and the two permanent magnets 1 1a, 1 1b having the 
sectorial cross-sectional shape are embedded at equal intervals in the direction of the 
circumference of the rotor core by a number equivalent to the number of the poles. Caulking 
regions 1 3 are formed in the region between the permanent magnets 11a, 11b and the center 
hole 12, and the regions c between the permanent magnets 11a, 1 1b and the rotor core 10 are 
widened. Then rivets 14 are inserted in the regions c. 



(19)B*BftWf (JP) 



< i2 > & m w & & a w 



WHW -285186 

<43)&fgB ¥jfcll*(1989)10m5B 



©Dinta.' mi®% FI 

H0 2K 1/27 50 1 H0 2K 1/27 5 0 1A 

50 IK 
50 1M 

21/14 21/14 M 

29/00 29/00 Z 

$29!$ t*$9®&9 FD (4 7 1) 



(21)fiJBS*l 


0-100200 


(71)tflfflA 


000006611 










(22)fflHB 


¥tfl0*f(1998) 3JJZ7B 




#^/nm;n«w»»B*siii6#tfi 






(72)»W# 










tt*;nji;ii«tW5SK*siii6#jfi «c5* 














(72)5«l# 










»3K/I|Jft/l|«rPl@5»K*filll6#«l «5£ 














(72)$g!»& 










♦Kyii»;ii«*K»K*fiiii6#* 














(74)ftSA 










ft*HISR< 



(54) [369i<Bfc*] 



(57) [S«i3 

11a, 11 bT'fllfi&U *ABffi'l 1 afc*AK51 
1 bfcafflgmfttfk&ft&U £<592o*>BrffiH#tf> 
*AK511a. Hb*(p<f?L12fcrtJtCR->fca 

1 a, 1 1 b*n-*3TOR«#rtfc3Kra#tflt 
WSRfcfflW-*. *fc» *ABffil la, 1 1 bfc + 
GUI 2i:OS<^«(:*>L«>Sl51 3fcf«U 
511a. llbtn-^3710^Wli:^)IH^«i 




(2) 



1-285186 



®frt>mmm m 2^>mmmmm^xwax 
mis fr^m2^mmm&Am*m*m. 

imamizmisLixzh z t zmt tzfrmzim 

(n-?37) zmmix%h*mGmMi,z&^ 

X . IfiEn-* a 7<?) 1 fi&3 0 ft dtt*^Blf5SfSIR§f§ L 
^2o«p]®BrffiJ8^*^lS5T1fj«L, *^MBfffi 

-Tkfcfct. M2ocoBrffiSttcO*AlS^lrS^il^L 

mmttmiv-?37mmmzmmttt< 
ii^mzmixz&zkzmtthikmGm) 
«. 

immi 3 ffre i mmm-z 2^ff)Mm^m 
mmt Lx^hm&\ttz\t2w&<r>&miaWto 
[mm\ 7,r-937nzmmmmsk'b 

(o-^37) £iEfiLT&ft*ABffi€»J$tfc^ 
Ts ifien-^3Tcoiflia05:^afltSfcUclBrHP3 

4UTC*dl6*&J5r5@8»I Lfc 2-yx-mmh t b t 

tc. mmmmt Lt^mmmm^xmm^ 
Rw^iwtr tsru wB&nm 

£1tfti^ft*AB£5lIfttl8. 

Affi5t^oH^ii«J<-y h£iiil?&ftfi!*Jl5 
[M*JI7] miadtt*^Blf^lU8Lfc[Bfiiin3l« 

i. 5tetixmmtLx^tm®5m<r>ikw 

2, 3. 4, 5, 6 4fctt7E«<0**«e* 



fcLT&ftitScJgl, 2, 3. 4. 5, 6. 

immmxm 

[0001] 

m\ * ^ y^-p-^fiw*ABffiw»fc« o ■. mz 

#L«ia-*37 (0tff) ^EHSi^)l»««3fi*Sr 
«^Wffli>^t^SJ;dta-^37 (EBB?) (0 
4. 

[00023 

tt, tfl;ttf®5fc*tfllJfc^i^#&ft. B5fcfen 
7 ) 2 tt. fStfKiBMtf <S*A«ffi 3 * 1 S3 0 1 fflffi 

sw-4 1 1 «>(=. mmizmftmmmizmw. 

U 3&o**i6BWrf6*A«53tJWfc I/O*. 
[0 00 3 3 *A«5tJ:ftffiHi»<^T-^ 
370tt *A*Bfc ?>IS ) <^#*3W3Ett»«K* 
-jO^ftiOfctftfc, *AW5«IWI»h^TliT 
= Pn {<ta • I a • co s/3-0. 5(Ld-Lq) 
• 12 • s i n2/8> TtttZtll. Srfc, TttHjflhfl. 
<fralid, qJiSWi^ASECkStmS^gS 

mm. Ld, Lq«id, qinyr^yx, iais 

d. qgMft±ottft?ttSaJML /Slid, qjggM 

ft. 1WBfc*fc*i^"C, »lJSIi*A«et:j:4"e^* 
•yhh/^TftOs f£2cr>2mii.(im y?? ?y*b 

h/l^T&ft. WKii. T. I EE Jap a 
n, Vo 1 . 1 17-D, No 7, 199 7?)f&££# 

[ 0 0 0 4 3 4£, mfietl^ti: ft t , #IS<7)*AB£6 
^^llfitt-fftCifctiJ;'), 'J7?^yxw^^t 

7 1 (*|cod-^ 37(iBriBR35^*AlS5^ 1 ffil 0 
2fflS§L. -P4 0 21fi|j§t^-5Toft. ^fUiifaiB 
L^lSSOlffldl) O^fcttiSL-C, dltt-^y 
^^y^Ld*>*/jN$<, qtt^fy^^yxLq^ 
Hfc** < =3:0 . 'Cftfc J: OffSaSttJJtft^^^- 
^<o>fyr^^^M (Ld-Lq) ^H*^#<. & 
m*-?h/l^T#:*;£<&ft. CliOioC 

Y)V? Zmvmiiitf s Ttf)lf 
a* i I: . 1 ffil 0 «*ABffit #««tt(c«i 
tf, 'J^^^yxh^SriO^f^lffltftvlfcC^ 
ft. KNKi. tWEI«:tl«BS<ifev^ 
[00053 



fri>a-?372<mMtik&WG3b<7)m<?>M®aitf 

[0006] ttz. zmmmmzz&t&v-? 
3 7^^ m 5 izytf-ik&mE 3 1 mmw?* * h 

xzzttzztiz*'). mmmz®Mtm&m< 
zt>iz§>!§mz%mz. znmmm&tmT 

tlZb lz%h . Z<h X 0 tc. $Wj3$JgI|-C*£#$ 

zb^immmzb. mmmzmb*). mxm* 

[0007] z comiliwigMmizmz.ZZtifc h <r>x- 

tm&zttfx-zittuz. ±-*cr>mmcDto± 
mzzbtfxz. ttz-?r*yhhti?t5xwj7? 

9 ttVfflmh Z b ifiX'% IXllZ Lizik 

mzmmz&mhz bizt>h. 

[0008] 

im&mt&tzisbnm] mBmzimtitzib 
znmit*T-?37mzma®2Mm&& 
(o-^ar) zmmixK&ikmEmMizte^ 

X > mien-? 3 70 1 flES 0 £ S^fls^+'C'T'* S d 
fcrnxK-yKMlz^XimL, B?ie2oc7)BfffiH^ 
[0009] ^f&BJfcUT-? 37l*lKl&5®ii!# 

afc& (d-?37) tmwixKi&mzmmz 
mitz2ocomwimtt?>&mEX'mi8.i. t^m 

[0010] z<r>i§&, mm\m#.v>*.mBb*>b 
*»mb b mmmft<o&m%b<vm<?>mmii v« 

[00 113 i^JiiXr-^37rttwjl5mSII 



(3) ^§8^1 1-285 186 



fcwc, frEn-*37<Gl«39H>«liti: LfcK 

bi>iz. mmtmb ifz2^mmnmm^xm 

Jfffiftfc Lfc2o^jKiBn«IW)*A»e*19Eo-^ 
ZbWmbLX^h. 

[0012] Z<7)i%£. mm®Pl®tt<r)ikfiME<7)o 

hffi&wwzm^&mfibm#m.bm<rM 
v^^wab<mmmz\t v<v h$mtb x 

^)ISIH*aK37^-h«)W^©lfi*V^l. 5fgfc 

[o 0 1 3 ] a*:. mmmGii?*^ trnx-b 

yisUZt-fbLXKZbX^. 
[00 14] 

[mmmmm) ar. zvm<rmwmm 
i%^LmAimkLxmL<®mz>. $*s, a*. 

0 5 i> XVM 6 1 IMHHcliH-^fcff tTfi^R 

[0015] <ro%$^AflE5tt»lltt. «*£ffi£ 
^* * ABffi & (HBSot^H:* 

«LTo-*37fc1Sira*»lfc**Uf. i&Mffl&Jgtf 
±#9 , 4 fc*<WMW UT«maiR5*«ffii6fhS <XX 

bmmx'htzbizms Uzt>nx'bz>. 
[0016] wz#>. m 1 &xvm2*? x oc, i 

<0HfflE3S<7)*AJlEmilllS(0n-^37 (JlSffiaM 
WWfeCsWT37fcEt) lOtt, l^iOSriMS 

m&fiMG mt\f7*?A hwa) iu. 1 1 b 

T'lSfiltL, *>oC^2o^BiffiB^*Aeai^l 1 a, 

1 1 b£SM*'l>?l (v-r7hffl<7)?L) 1 2C|6l(ttR 
-5^3Stcf&o-CffiSL, i^TkAS^l la. 1 1 b£ 

ns*i»i(c4ffl«RL. fr-omtmmm*i 1 

a, 1 1 bZm&lZtmiX^h. W^iiUi. is 
190*A«51 1 a, 1 1 bfct BtffiStt^*AK5 

dtt^^Bhsm imizm 1 tz hnx-bz . 

[0017] LfctfoT. *Am5l 1 a . 1 1 b«0^ 

Mtmmktfm.zti&tz»>. mmzximwzx 
*) iris- h 1 0 aizfrfr&i&itfmti. mmnfe 
Mm&m±.mt>tizzbiz%*). wxa*-* 

[00 18] ^rfc, *A«51 la, iib^wnm. 



(4) 



m^l 1-285186 



1. 5m?t?hkmL<. £fc*Al&511a, 

1 1 bio«!HD-^37i oMmtx-nsmn? 

7x- M 0 a^J?$ULhTJ)l» J:V\ 
[00 19] .Itf)i§^ *ABffil la, llbtilDt 

*£<£o-a^. .I<?>4M:^S:9 0£J:9*£<-t4 
k. *Ai£51 1 a, 1 1 b{415C^*AJS53i 
•9 *>+'l>?U 2CiS<^l»^T\ *ASF51 1 a, 1 1 

b 1 1 2 1 lt . vm-mm 

[00 20] loJ^fc-fl^kT' . *Afi£5l 1 a, 
1 1 b c?)«5S5: II 5 <c*t*ABffi 3 fc Egg* Tit 

*flfc*A»61 la, l.l bfctf>Bfc>flWlc*«H5fc 
37 1?)1§£ (flWa«!a) £ *)t&<. * 

[0021] S&fc. n-*3710fcUa&»U>«13 

*» W>» 1 3 Ji#|g<7)7kAIS5 11a, 1 1 b k iMrfL 
l 5 k «9Btf>fg«fc:&iB-r 4 a 7ftff* I . 

3.7««l*fcl9E1RKc rtfclWt3«L(C3tt**, Hitf 

3*Jjrtf'J*-yM4fcJ:»)s 
37x-h 1 0atf«W«»jW4«»Mr<. «8$f«l3& 

[00 2 2] a-*3710*)l8tfc:*ivvctt s 
[0023] c^ri/xjcnaifctj^T, 1 

la, 1 l.boa»?L. **JL1 2*Sitf y*? b 1 4 

U 37s/-M0a£*>Ubfca t 4>«flLTO-*3 
71 0 S»jjM"4. L*»4flL *AK51 la, lib 

o*A8E511a. 1 1 b$rS^(S*|6j (n-^371 

0C0S*|6]) fcBML «W4. 

[00 24] &i>. -H2fc*tJ:3*:. n-?37io 

Kn-^371 0«M(bW»7t4. 
[ 0 0 2 5 ] 13 1 CovtTSttflWMtS k , Cft 
ti, *ABCtimfleiBH«%-->2: Lfc«*T* 
9. 2 4 xo -yNOXr-:? 37 ljDfcttUtt. Vfflfc 
J:tWffi^m?mMi$ft-tfc9. JMHUWWB 1 



[ 0 0 2 6 ] k £*T\ fiEI)iffiS^*AiS5 1 1 
a, 1 1 bSr^CvfLl 2tj£o*H\ 1 a, 1 

lbtJ:4H<0«l*«fcJ:9*S»<t44:. *A8ffil 

1 a, 1 1 bjTOjratta»&H8fcifr*&. 9 -W) 
UttMWNCA 9 . v N NW? *SSW!ffl-r ft £ 
kfc££*K 

[00 27] flT. H3fcjjttJ:5fc. 

mfo<mmoz}-?a72 oim 1 k uticsMitf 

>>*Aiffi2 1 a, 2 1 bfc*RL"0^4**» 

6852 1 a . 2 1 b£J:'&K0>4'<bA& 9 0£k U *> 

oiO*ABffi2 1 a , 2 1 b<7)-«a5 (o-?372 

4. ifc, &4JS52 1 a, 2 1 bttHlfcjj*t*ABl 
51 la, 1 lbfc#fBL"0*4. 

[0028] z<Dm<vmm?>mmiz£h£. & 

AB52 1 a, 2 1 b*»IWR4T«K«?Ll 2lZ%rl 
§ . W**A«C2 1 a , 2 1 b<VSmm<% 

4. ItlCfcl *AlS52 1a, 2 1bOft^#<^r 
9. v^^hh^t+fl-c^ftikjft^c&s. 4 
ft, *AJ152 1 a, 2 1 b«4Wfc*Jlr»T(iBWRT' 
BW(rt-4IWOjkABrc2 la, 2 lbfc* 
l a, 2 l bfc*«¥fffc«r9. tUL y 

[0029] *fc % *A«521a, 2 1bO^«^|y 

2 1 ak*A«52 1 bt<r>m (m^km) *<3 
7v~h«JP$fiLh (ffjitr-W>J»8«l«A»6l. 5 
fi&DkU 4fc*A«53 1a. 3 1b. 3 2a, 

3 2b««afa&»4>i:n-^373 0^WI4rO»f* 
37^-hW*SiaJHCtTV^*»6T*S. 
[0030] L*»i, *AK52 1 a , 2 1 bOVBft 

4. O-?372 0^Jilfc*A5£52 1a, 2 
lbfc«>iawfB«d*«J:0ffi< ! Sr6ii:*»ftt. Xf- 
^3720*»6««««» 08H) jVlOWfllSJi. d 
ttk q«io^ ^ yxn ( l d - l q ) «gw»*& 
< 4 9 . y 9 ^ ^ co«^A»ft ; 

[003 1] H4«i^)»iBWfl!W)iat^*»t«t* 
AlSSSlJ^OW&W^SIlt'^ft. 01 
kWHWJ-fcttfiHfiF^tftU-caWliWti. 

*ABffi.kHt<, dftkfcf&oT^^SIL. *od 



(5) fcli^l 1-285186 



[ 0 0 3 2 ] 04 v£ . Z<r)iktMfim)W)v- 
?373 0li, l*S9*3S^4M>-?*ftd1lto»4> 
Sr^RISI L£ 2 3^»rffifl»K<D*Afi£5 3 1 a , 3 
l b, 32a, 3" 2 b THUS U a*02«ffiik I/O* 
ft. <I<D*§£. 2S0)WiERa#O;kA«E3 1a i 3 
lb, 3 2a, 3 2b£Sf£4"l>?ll 2te[WtTR->fc 
»C»oT«SU ^4 9*A*63 la, 3 1 bttR 
tMKftoTfc 0 . *AOB 3 2a, 32b 

«4f=«E!MK-^ - CiWitf, *AiSE3 1 a, 3 1 
b, 3 2a, 3 2b*l*fcLTraJS2rfflte4aiJ!! 
U *olWW-4»>*A«e3 la, 31b, 32 
a. 3 2b£g»c:ilf£-t4. 
[ 0 0 3 3 ] 3:8, *ABffi3 1 a k*ABffi3 1 b k 
nffi&ii 3 2 a fc jfcABffi 3 2 b fc Ogggl 

1 . 5ft4T> fc U 4fc, *A©53 la. 31b, 
32a, 32bC0Sg?^ko-^3T3 0c0^fC 

[0034] ^<r>WMF>Wy^oyfoWz- <t ht.m% 

fcjMSU 9 W8»kfc#j*W-4 n-* 
rjr3 O^lSMWSfeK .(«ffc0©«<o5S*) co(6j±£0 
ft£fc#T'Sft. 

[00353 4fc. *A«E31a, 31b, 32a, 

j£U **oy*y hl4%MtZk#V** o4 9 37 
^-hSffi^RfiitU j^*«»mK*J:9lS«>4»ft 
#*4. Sfefc. &&1&53 1 a, 3 1b, 3 2a. 3 

7^-y 1- K/l^£±«f , 1 *»£>0H8$tf>ft 

(lift) Htfc-fft£fc#T#ftrt:tf>, U9**y*b 

/l^ **»fMH-*£ fc 4 . 
[00 36] &i>. *»Lfcn-*:37'l 0, 2 0, 3 

0£DC77^x*-?k:f)lJfJU tiUtfSSHftit 

[0037] 

«<0»*a 1 Ctt^WSK J 4 fc . . 7W fcK 

EiI&SIH8&'t> (p-^37) £SegLT&4*A6B 
OTHIfcfcV >T . luten- 9 a 70 1 Si 9 iMS 
*><Wyc*4 dlfc^^Bf^iami Lfc 2 ocoPI^BrSM 

E2o«BrfflH«cW*A®5^fiSn-^37^)n^ 

■txCttfcffiKS ( o-^37<0(*!jf gflfc W^SSk £3H£ 
-rftS5#) *JWWft£fc*»6. C5»«<0«M«8I*«> 



ft^k* { -C'#4o 4fc. x^t-nTfrbWBWni 

ffl*^t'$>4 k ^ 3 Wmtb* . 
[00 38jff^2fe8<^JIfc«fc4fc. Xx-?3 
7rtte«5«affl!HUfr& (n-^37) £ffiELT& 
4*ABffi*»llfc*» v C. *En-*37«>l*39 
£ dttft>&ffi£l3mMI Lfc 2'^H»Wif*#<n*A« 

^fittrisifclllttfcSiftkkfcfc. -<02o^BriSB 

RU mE2o^BSBiBtt^*AlK5S:luiBa-^37 

«tt*W>4.Ifca t ?&-4. 4fc. Xf-^37*^W 
■ MW ettbteftO. -?^*-y h Wl^fcfctfc. 99 
ft. 

[00 391IS*fl3ieS{«7)fSBHtiftk> Kfflli 
fcli 2 fcfc k vc , fffiKnBKa*AB£k ^C^Lk <?) 

k fil£ISrSB««*AiK5k oS<0S«{tti U ^ -y h * 
®LT&ftZ)X\ M*«l*fcli2^!WIMclBi. ^7 

[0040] a^4iea<^KBc«tftk. wTsSifli^ 
sristft 2 o^)*Aise^iaiB* i^a 7^- k^w$ 

'Alflpfirv^tl. 5<gk LtWt LTV>S<7)"C% If 
««14fctt2<«»JIMciPi, Attack 
S<7)fflT'^-Hi-T'$)9. L*^-e^Jf*&g|!OiIi*<«E^ 

o4 9"?^* v h h^^^Ol^SttJk^k'^^kod 
*MW«*ft. 

[0 04im»*a5SSa<0»fltJ:4i:. 
7rtKaE«3^«a«'& (o-^37) *HI-tT<r 
4*A«B«»WC*J^T. luieo-^37<7Dlffii9 

i<o#««BfiiiHK*«)*^U»H^ d«*»feHfjaaiWt 

tfc 2-3-cflww ft k k mmmmt uzi-xn 

»->TffllftU, Biie#H8jSkL^2o<oBriiiRa«w 
*AS5S-MEo-^ 37^5PMI*l*rtcaK«R4Wf»t 
«BIWc«KU'C*ft«>-C» v/** b k k t> 

*-**>«*tt***>4C ft k 

4. 



(6) 



^¥1 1-285 186 



[0042] mmm^mnzxit . mmst 

km<ommziiv*vh£Mix%z<r)x\ wm5 
(vmizMt .3Tis-h o$mm± i , mmm 

[0043] mmitmomt x h t , mm 5 c 
<st tTttfs^t ix\^?>x\ mmswrnrnzm 

[00443 mm&w&nwNz x s t, mm i , 

2. 3, 4, 5, 64fcli7fc*5Jt4*AKEtt7x5 
4 b&5T'&l><9T\ 1I3SH1 , 2. 3, 4. 5. 6£ 

[0045] M$99Gtt^>%«{c J: & fc > «*« 1 . • 
2, 3, 4, 5, 6. 7 ££{28ti3tt &o-?37£ 
mikA,X'VC7yi/)/X*:-?tLX%Z>C0X\ 



El. 2. 3, 4. 5, 6, 72£Ji8<7)2&3il;:jD;t.. 

[Hifi®ffi#$i»n 

rowwwinfiB. 

[03] i«)»»^8^«*JlltifiW-*fc«)W* 

[^4] >r nmcomnm&mtszmmt&Ktbnik 

1 2 0. 3 0 o-:$>37(Hffi 

11a, lib, 2 la, 2 lb, 31a, 31b, 3 
2a, 32b *Al&6 (o-?n710<7)) 

12 «f*C>?L (H7hffl) 

13 *>Ltf>g& 

14 'J^7b 
a, c , d 
k 



•[Hi] 



[02] 



1 l«**.B£ 




I 0« / 





m)m\\®mm&t&m6m ass 



